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ABSTRACT : PURPOSE: To control a molten metal surface level for a continuous caster at high 
accuracy by using a stopper device positioning ascending/descending position of a 
stopper rod for opening/closing an opening hole part in the pouring nozzle into a tundish in 
good accuracy. 

CONSTITUTION: A screw shaft 13 is juxtaposed on the upper end of the stopper rod 10 
facing the lower end to the opening hole end of the pouring nozzle 4 in the tundish T and a 
. nut member 15 screwed with this screw shaft 13 is driven to rotate with a hydraulic motor 
12. Then, the stopper rod 10 is ascended/descended by the screwing action of the screw 
shaft 13 to the nut member 15 and positioned at high accuracy. Further, feeding oil 
pressure into the hydraulic motor 12 is controlled with the action of a four-directional spool 
valve 8 provided with the built-in spool shifted at high accuracy with the revolution of a 
pulse motor 7, and this pulse motor 7 is driven with driving pulse outputted from a level 
control part 6 in order to cancel the difference between the detected value of molten metal 
surface level in the mold M with a level detector 30 and the aimed level to execute the 
molten metal surface level control. 



COPYRIGHT: (C)1992,JPO&Japio 



BNSDOCID: <JP_404270049A_AJ_> 



(5) 



^¥4-2 7 0 0 4 9 




BNSDOCID: <JP_40427Q049A_I_> 



—273— 



(19)B*MSfr/r (JP) 02) & H 4# ifr & ^ (A) (U)1HtHMftl»9 

#Hg3p4- 270049 

(43)&B!B *Ffifc4^(1992) 9 J325B 

(5i)inta. B otjsh^ jti*«s#-^ f i mm^mm 

B2 2D 11/18 B 7362 -4E 

11/10 3 10 P 8823 -4E 

41/20 7819-4E 



(21)tti^#^ 


4$SI¥3 -53902 




000002118 












^3¥(199D2M25B 










(72) &mm 


-?& 








*&/&*IKTfJ*ifcK:lfcSi4T@ 5 #33^ 
























^Ki^^KTU^IS:^4T@ 5#33^ 














(74)f^A 





(54) i&mozm m&mm&<nzhy/mm-&.r*mmu'<)mm&w 



(57) BE»] 

BUST** h y;^co#^M^^<fi:fg^T# 

»C^<ET^£ES£l*£:X h !y/^10(7)±^lCtai;ifil3 
te, hfBW15IC»r*toCW3©«ii»^lCJ:oT 

3oici5ii^Mi^(D®ffiu^;i/o^ai(itasu^;pco 




—269— 



BNSDOCID; <JP_404270049A__I_> 



c 

1 

mmt&mx, &mmm<Dmmzfecitxby/w 
rztet&t. &tevw\zmer?z>i->y bmut. 
mm&mvmmztstVs mmm^mmu^^m 

4^foXzf—)V&^ m^7—)V\Z&Wfci*:tt-$-'T2> 

&m&mmzm^TmMT%mnffim&£*mm-?z> 

[0 0 0 1] 

yrt&&&m^itmmu'<)mwmm\zmrz>. 

[0 002] 

&&<Z>^F&&<D5££.&%LmzV5±TZi£#lZ, mmfax 

Mzm&Tz®ffiu*i)i>ffimm£>nT^z>. 

[0 0 0 3] Z<DW,mi"Vl>MW\t. ffiMte&<D&m& 

;xMzz.n<Dmm^WL*ttwtvx. mmu^jimizx 

&?fi\ &M^<D&Mm&iiQ&-rz>3FmizTff£>nT^ 

[0004] mmmm^&tvx\z* ^>^ r >^ 
zmMizfaftTM&znrcSi® / xjkd *&iz z nom 
'b\zw.&2i*T5*-b&$:mi,. my-btii<D&mwm 
xvmmtzj: V X)v& mm-rz>x ^-r y?j 

/ X)v&mM^<D&mm&feigmz&m>'m®<DmM 
mmmizmm bfcommmmzmmm 

mmm&m\z&^x\z, x^i-^-r >^jxmz^^> 
iKfgttT, mzizTjk-rimzxbyrtmm&m^z 
nx^z. 



> #§§¥4-2 7 0 0 4 9 

2 

[0 0 0 5] *mztt$K<^<D7,bvn$m2\Zs 

mffi3&&m-rz>*>7 £ >{ yiszLToftmz* 

* y is^TOfemzMa-tz&m; X)U4e>mamz*: 

oT^^ffi^itTx h v /TO2o«cffiu mm 3 <D&m± 

\Z&ftl£LisbfrZ<DXby/m20<D±1®^ *>tV* 

is^Tvftmzmm-ztittv—z ^o>^2i(omtjay 

2i<Dmmmmz&r>&m/ X)],4<Dt&<miz&^xx b 
wmo*w&?s^ &*byAmo(Dftffi\z£r)m.m 
; Xfr4<DMn®zmm-rz>mi&tts:^x^z>. 

[0 0 0 6] m%Zi<DXby/^m2\Z&^Xl(t, Xh 

v /smo <z>#p$&m \zm c x%. £ Z> J X)mfe<Dttoto \Z 

mzxby/m2o<D&mizmm3<»mni!tft 
Mo>mm%&fevxft5z£&x%z> a 

[0 0 0 7] 

*n< x h yKmo<D±m\z&\,*xmffi3<Dffin&£.cz> 
20 t&vtz®^ m&mftm\zftrz>mmm&{t(D®]& (m 

Xbn-#pqxom&te&mfflm*&&tf3ir) x xby 

K&2o<D&mz&v* m&x&\,*&m&sbi$i&<D$m& 

[0 0 0 8] ^ZXj&mz&^Xfe. x^ytf>^>u 

>y^<D^m^\z^nr^mmm->w >y&7-#z/v > 
y2itvxm^ mmvftw^izM^v^otvx^ 

**fc*_b, xbyKmo<D&w&&\zfeLxte, znt 

^z^xhm^T^&m^mm^^nx^o^ 
nvtx&Q, z<D*by/mm2\zx8imm<Dmm$:ft 
vmmu^mm\z^x\t. mmu^ji^mmizx 
&yint-?z>z.£t>mL<. m&mmvmmitizttj&Lm 

[0009] *&mnm&zmm fc«*T&sn&%»<z> 
x&q, &m;xji'<Dmm^&:2ii,xmmT2>xbyrt 
w&&mmizx&w&ibi>n2>x b y^sstsaftb, 

[0 0 10] 

vzb.yKmmiz* mm^(Dmk;X)v<D2>Tjyzs 
^^mht^t^69c^mki±rzx b vAmttn 
<D&&mmt&ffi7L, Kmmmnnmz&citxby 
K&vwmz&ottmma&zMmvx. mm&m^<o 
&®&&mm-rz>mffimm<D7s b y/mm\z^x. 
so mmw&mmte, mmxbyn&nmmzm&mzmm 



—270— 

BNSDOCIO: <JP_4O4270049A l_> 




(3) 

3 

to 0 1 1] 

&m&Bamm®\zTmm'*. 

[0 0 12] 

rmsr*. m i kt^^ic^x k y/xne^HiAfc 
m&&&mz&\*zmmu^)mw(ommvm*tt& 

COO 1 3] 0^Tfi, ^t^U®^6MSn^ 
fc&IBfctt* «l!&tt-r»a!M35«±Tt:IBP«^rbTffi 
US. ItT, *>tV y^a.Tl*30»«3», 

[ooi4] »siMfl!>±ajctt, MMWMAHiHrrs 
allies e «, iwafiss*w-r'««fi-r**D#t«»* 

[0 0 15] ^>T>fy->iT^^iM^OS«3<0 50 

—271- 



#i¥4-270049 

4 

SXili, *»Mfc«SXhy/t«ei0>ttf^fcJ:OBi 

^fc|ftJEE i E-^12©lHrtEfcJ:DIH***T» MI3PPSB 
[0 0 16] Xhy/^10©±^1 ^y^Xllrt 

jc±T*rt^©a»aftfc3t*snfc<ai;«i3fc:i?3-f 

>H4ft*LTFI*»t5ittl/T*D* -CD^i:W3fr 
0, W8B»H^-^12©|iICWfc«»Sn*:¥#*16tr 

^irty hswisfcesssn, cntc#5^yh«B 
»i5a)iate3W*aDtti3CD»i!iic«i(isnT, Riactftis 

fe»6^fcfffe*»fiE*-^12(!!>»feh;^*«»r* 
[0 0 17] fafiE^E:— ^12tt, /WX^-^ 7 CDHtfteK: 

jsu-owm***:/— ;ps«^4^xy-jp#8*» 

y/^10H affile— ^12©IEKfcl&CTJtttU 

12© (grCMfPlci: D »SM^(DftjiSS^3E L^S £ £ 
td&S. «tl/r;:<Z>£€\ fftJBE^E— ^12©lirtEtt, *aC 

nmov&immzm&ztizfrz. wm^-punm 
je^e-^12 h yrtmotvmoffifthfttemmz. 

[0 0 18] ^12^©2»»EE*ftl«l'r*iWB 

0»&tt»iC»*Snfcn»Wrffi*^*^81l#jKX 
:/~;l/82£f*)®cbT£:*. X!/— JU82tt, #^81<Z>HE 

3frffl^©»»0**^fB£fc^T^*. £*:X;A-JU82 

^80O|^«««lcMiR*nfcWIB^X*— ^ 7©Eie 
cnic»5^s/h«»85<z>igfelcJ:r)*ii;tt84^ 

»u K*ai;«ft84tMKanfcx^-;v82^ss&-r 

[0 0 19] ftmSKDftmzte. to&XfalZtt&LKM 



BNSDOCID: <JP_4O4270049A_l_> 



5 

m&mTT5*<Dm&m 81a- 81e#J£j£LT2&^ r£ 

fcW«<D5M*#l 81a.81ett«EE«ffifc*»snfctt^> 

^gMSiTC&ft. £fc£<D#g81ftfcT&lfrT£tra 
X:/-JI*2(D»Hfc«, M»lftlCJ9rttJUmi/T2* 

[0020] H2« t x?— >)«2jmiMB®if>ft 

fcfcft£*&&^UT33D, x:/— ^^gdh 
ttflt 82a,82bte£2><2:#, #£8lM0>||HHt 81b, 81d 
fc**KIU itflEil§sPfc&&ftSg#» 81c2fct«|fi^> 
* fcX&ftliMftft 81a. 81etttrvrnfcX:/-;i*2a#H 

i:TH±*n«&»» lure— &i2*^<oi&m<z>m&\tfc 

x hy/^#ioi««©iriw«fc«fctia. 
[0021] x:/-;V82#tjra#;fcftHa>5, m 

Jwmtm 82a^, ft^itemvmm zi\>tm$m 8 

lcirfcitau MSHP^&lllttM 81clc»A*n*» 
BEWU SStt» 82a&tf 81b««T«nEiElB#-hK:3SI& 
«U" ilO^^JBE^cJ:0^i;S?ftJBE^:-^12OjE^{C 
ffiCT* h?/WlO#s±lbU fiMM<v®&M*s*gT 
££fcfcft„ igfc, X h y^82®JMiOTA#££gft: 

[0022] u^>vmmmzi:^m,m\^^)vt.mm\y 

fax 8 <0%mW3t&fft%&W7s :i E— & 7 <D3t& 
lallsfcJ; 9 X h 1 ©HlriKt&ftlfijBre-^ 

iz*kcz>m&&. l&tfznfciD^Eftxhy/smocD 
mm<D p i Deject; d x h sr^tts i tc&sftpi&x 

To 

[0023] *fcu*wmmmBtzi&* fft&mnz*:-* 
u<D®mMtzj&ttvtitm&mmmm7fr$ % mux- 
9i2<omt^mt. m*. xbyrtmmi\z&ifz>mvt<D 



(4) #gi¥4-2 7 0 04 9 

> £4£iet ft ^jwjwbsi© »fcffl?p *ff ? & o \zu v 

siMCT^it^^ z<Dt&mizft5mm&&<D&{k 
tmmLttmftMwiz&Qmmznz&z* smmtzw 

[0 024] 

mmvx. m+y bmt\zttt*mztovto<omm\zi: 

KV>^tB£#ft ISt$nfc#^hD- 
/^8«ftfflVifc*»Wfc«ft»ffip/<;WWfWSIBfc^^ 

fflTft*>&* l*»£E*— ^SW^MFttiCTErtaKftTft 

U^^J^SJtfcT^-fbTft^ts^pTIBtftO* 
«*T*ft*. **Wtt«nfc»**#Tft. 

[KU *f6iU:«5x 

^fti&®w^;i«i?o^^$^T«S;Bn?&ft. 
[02] ^99tcffiftxhy/^S^^fAflE$fli!lfp 

Tft4*ftx^-^©iffiraiHTf*ft. 



1 




3 




4 




6 




7 




8 




10 




11 




12 


mm*:-* 


13 




15 




81 




82 




M 


mm 


T 





BNSDOCID: <JP_404270049/\^J_> 



—272— 



